Crohn disease has a wide spectrum of clinical presentations and rarely can present with complications such as a bowel stricture or fistula. In this case report, we describe a 17-year-old male who presented with a history of recurrent anterior abdominal wall abscesses and dysuria. He was diagnosed with Crohn disease and also found to have a fistulous communication between the terminal ileum and a patent urachus. An ileocecectomy with primary anastomosis and complete resection of the abscess cavity was performed. He is on azathioprine for maintenance therapy and currently in remission. Clinicians should have a high index of suspicion for this complication in Crohn disease patients presenting with symptoms suggestive of urachal anomalies such as suprapubic abdominal pain, dysuria, umbilical discharge, and periumbilical mass.
INTRODUCTION
Crohn disease (CD) can present as a disease complication such as a bowel stricture or fistula. Fistula may occur between adjacent bowel loops or between a bowel loop and an adjacent organ. In this report, we present a patient who was admitted with a history of recurrent anterior abdominal wall abscesses and dysuria. He was found to have CD with a fistulous communication between the terminal ileum (TI) and a patent urachus resulting in recurrent abdominal wall abscesses.
CASE REPORT
A 17-year-old male presented with a one-week history of abdominal pain and dysuria. He described the abdominal pain as sharp and localized to the infraumbilical and right inguinal regions. He reported a decrease in appetite. He lost approximately 15 kg over the preceding five months. He had no fever. He had normal bowel movements without blood or mucus. His past medical history was significant for recurrent anterior abdominal wall abscesses. The initial abscess occurred five months prior and he was treated with intravenous (IV) antibiotics at an outside facility. At that institution, computed tomography (CT) of the abdomen was reported as demonstrating significant bowel wall thickening of the TI with adjacent inflammatory stranding. After the antibiotic course was completed, a repeat CT showed resolution of the abdominal wall abscess but persistence of the bowel wall abnormality. Two months later, he developed a second episode of abdominal wall abscess formation that required percutaneous surgical drainage and antibiotic therapy (amoxicillin and metronidazole). Aspirated serous fluid contained few leukocytes and was sterile. After this second episode, he underwent esophagogastroduodenoscopy (EGD) and colonoscopy at the outside institution. The EGD was normal and colonoscopy revealed erythema with ulcerations in the TI. Histopathology confirmed severe chronic inflammation of TI. He was prescribed an oral 5-aminosalicylic acid for inflammatory bowel disease. He was not compliant with taking this medication. His abdominal pain slightly improved for a brief period of time. A follow-up colonoscopy was planned at the other institution but he was admitted to our hospital with the current presenting symptoms.
On admission, his vital signs were within normal limits. Physical examination revealed a soft, nondistended abdomen with mild tenderness in the infraumbilical and right inguinal regions. A small area of erythema and induration, approximately 2 cm in diameter, was present just inferior to the umbilicus. There was minimal guarding but no rigidity or rebound. No umbilical discharge was noted. Laboratory evaluation demonstrated elevated inflammatory markers and normal hemoglobin, platelet count, albumin, and urinalysis. The CT of the abdomen revealed a rim enhancing ovoid shaped fluid collection in the midline of the suprapubic region (just below the umbilicus) measuring 10.5×3×2.5 cm (Fig. 1A) . This abscess cavity contained multiple small foci of gas tracking from the umbilicus to the superior-ventral aspect of the urinary bladder wall. Contiguous with the ovoid fluid collection and just lateral to the right rectus abdominis muscle, there was a smaller abscess approximately 1.5 cm in diameter. The CT also revealed significant thickening of the wall of the distal ileum that was in close contiguity with the urachal remnant suggesting the presence of an enterourachal fistula (Fig. 1B) . The prior CT performed at the outside hospital at the time of initial presentation was reviewed at our institution and revealed a patent urachus at the same location of the current ovoid shaped abscess (Fig.  1C) . He was started on IV piperacillin-tazobactam. He underwent EGD and colonoscopy. EGD was normal. Colonoscopy revealed severe erythema and ulceration in the TI and colon appeared normal. Biopsies from TI revealed chronic severe ileitis with architectural distortion. The colonic biopsies were normal. Magnetic resonance enterography (MRE) confirmed the CT scan findings and clearly demonstrated a fistula from the TI to the urachal remnant abscess (Fig. 1D) . Quantiferon-TB gold test was negative and chest radiograph was normal. He was diagnosed with fistulizing CD based on the endoscopic, histologic, and MRE findings. Induction therapy for CD with prednisone was initiated. Percutaneous drainage of the abscess was performed. The aspirated fluid was purulent with neutrophilic predominance and no organism was cultured. He completed two weeks of IV piperacillin-tazobactam and two weeks of oral ciprofloxacin and metronidazole therapy. At the completion of the antibiotic course, a CT scan with sinogram (contrast administered through the drainage catheter) showed no residual fluid collection and no significant filling of the abscess cavity with contrast. The drainage catheter was removed. Repeat MRE showed interval improvement of the TI thickening, complete resolution of the anterior abdominal abscesses, and a blind-ended fistula from the TI without communication to the urachal remnant. His inflammatory markers slowly normalized. Prednisone was gradually weaned and he was started on azathioprine for maintenance therapy. He was referred for a colorectal surgical consultation and underwent laparoscopic exploration of the abdomen. The old abscess cavity was identified and noted to be tightly adherent to the anterior ab- connects the urinary bladder (asterisk) and umbilicus (white arrow with black outline). The urachal remnant is thickened and distended with fluid and gas pockets (white arrow heads) consistent with an abscess. Also, the inflammatory stranding of the anterior abdominal wall is evident. (B) Axial CT image of the pelvis demonstrating the thickened wall of the distal ileum (white arrow) contiguous with the urachal remnant (white arrow head). This is suggestive of a fistula between these two structures. The urachal remnant appears edematous with a gas pocket which is consistent with an abscess and the edema extends to involve the adjacent abdominal wall. (C) Sagittal CT image of the abdomen and pelvis taken at an outside facility before the enterourachal fistula formation (5 months prior to this presentation). Urachal remnant (white arrows) extends from the anterior dome of the urinary bladder (asterisk) to the umbilicus (white arrow with black outline). (D) Axial magnetic resonance enterography with volumetric interpolated breath-hold examination image of the pelvis 3 minutes post contrast administration. Fistulous tract between urachal remnant and distal ileum clearly identified (white arrow with black outline). Marked thickening of the distal ileal wall (white arrow) and urachal remnant wall with some fluid remaining in the urachal remnant (white arrow head) consistent with an abscess.
dominal wall and in close proximity to the inflamed TI. Ileocecectomy with primary anastomosis and complete resection of the abscess cavity was performed. The enterourachal fistula could not be identified and likely obliterated with the medical management. Resection of the urachal remnant could not be simultaneously done due to dense adhesions. Histopathology of the resected specimen confirmed active CD. A repeat colonoscopy ten months after the surgery revealed the CD in remission. He had no recurrence of abscesses during the follow up. A complete resection of the urachal remnant has been planned.
DISCUSSION
Fistula formation is a well-known complication of CD resulting from the transmural inflammation characteristic of this disease. Fistula may form between adjacent bowel loops and any adjacent structure including the retroperitoneum, urinary bladder, vagina, and skin. A fistulous communication be-tween urachus and inflamed bowel from CD is exceedingly rare and only a few cases are reported [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Due to the rarity and nonspecific presentation, the diagnosis of enterourachal fistula can be delayed [9] .
We did a systematic literature search of MEDLINE and Embase databases using the following terms Crohn's disease, inflammatory bowel disease, IBD, urachus, and urachal. We identified descriptions of twelve cases of CD with an associated urachal complication (Table 1 ) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . In non-English language journal articles, only abstracts were reviewed and included. We also found two retrospective chart reviews and one case series which described four additional patients with CD and urachal anomalies [13] [14] [15] . These four patients are not included in the table 1 due to lack of clinical details [13] [14] [15] . Solem et al. [13] reviewed 78 CD patients and found two patients had fistula between the ileum and urachus. Ishii et al. [15] reviewed 1,551 CD patients and one patient was identified with urachal abscess and enterourachal cutaneous fistula. This patient underwent resection of the urachus with resection of inflamed intestine, and partial cystectomy. Paşalega et al. [14] reported a patient with CD and infected urachal cyst. Including the patient reported here, the total number of CD patients with urachal anomalies reported in the literature since the publication of first case in the year 1980 is seventeen [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
The age range of these patients was between 11 to 31 years and the median age was 19 years [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . The male-to-female ratio was almost equal. Abdominal pain was the most common presenting symptom (10 of 13 patients). Umbilical discharge (6 of 13) and urinary symptoms such as dysuria, fecaluria, increased frequency (4 of 13) were also described. Other presenting symptoms included diarrhea, weight loss, and fever. The ileocecal region was involved in most patients. The urachal abnormalities described include enterourachal fistula and infected urachal cyst [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Radiological imaging modalities such as CT and magnetic resonance imaging (MRI) were helpful in diagnosing urachal anomalies and also helpful in the suspicion of a fistulous complication. Either laparoscopy or laparotomy was useful in confirming enterourachal fistula. Most patients were successfully managed by urachal resection with partial cystectomy along with partial resection of the inflamed bowel.
Similar to the patient described here, the enterourachal fistula could be the initial presentation of CD and this causes a diagnostic challenge [12] . The patient described by Tsukui et al. [12] had a one year history of diarrhea, weight loss, polyuria, and the sensation of residual urine. She was initially diagnosed as having a urinary tract infection and managed conservatively. As her symptoms did not improve, she was admitted for further management and found to have a ceco-urachal fistula. On the contrary, in some patients, the urachal complication alone was diagnosed initially and fistulizing CD diagnosis was missed resulting in prolongation of symptoms. Sugiyama et al. [4] reported a 19-year-old woman with abdominal pain and recurrent fever for six months. Imaging revealed an urachal abscess and she underwent total urachal resection with partial resection of the bladder. A month later she developed fecaluria and dysuria. She was conservatively managed and her symptoms returned 3 months later. CT demonstrated a purulent collection in the peritoneal cavity. Cystoscopy and barium contrast study of the small bowel showed an enterovesical fistula. She underwent partial resection of the ileum and bladder. She was subsequently found to have longitudinal ulcers in the ileum with granulomas confirming CD.
Infected urachal cyst or sinus without a clearly identifiable enterourachal fistula could be another urachal complication in CD. In two patients described by Weitten et al. [7] and O'Brien et al. [10] , septic urachal cysts were noted without an identifiable fistulous tract. The infection likely developed from a microperforation of bowel wall located adjacent to urachus resulting in local bacterial translocation. Paşalega et al. [14] also reported a patient with CD and infected urachal cyst. Keir et al. [5] described a case of infected urachal sinus with granulomatous appendicitis. Resection of the in-Pediatr Gastroenterol Hepatol Nutr Pediatr Gastroenterol Hepatol Nutr flammatory mass involving the urachus with appendectomy was initially performed. A year later she developed wound discharge. A sinogram showed small bowel stricture and also a fistula between bowel segments. Colonoscopies with biopsies were consistent with CD and she was started on azathioprine.
Here, the authors proposed that urachal infection is likely secondary to intra-abdominal sepsis from CD. Enterourachal fistula sometimes could complicate the course of CD management. In the patient described by Yheulon et al. [9] , the diagnosis of CD was initially doubted after a normal video capsule endoscopy and the medications were discontinued. She presented later at a different institution with abdominal pain, tachycardia, and leukocytosis. CT scan showed a metallic object, likely a retained video capsule, within the bowel in the left lower quadrant and a 4-cm phlegmon in the right lower quadrant adjacent to the bladder. She was conservatively managed with IV steroids and antibiotics. Repeat CT showed no metallic object in the abdomen indicating the possible spontaneous passage of the video capsule. She underwent laparotomy as the abscess increased in size despite continued medical therapy. Active CD in the TI and a 5 cm infected urachal cyst with vesico-urachal and enteral urachal fistulas were noted during laparotomy. The authors stated that the video capsule was likely retained at the site of enterourachovesical fistula.
Our case report is important in many aspects. As this combination of CD with urachal complication is rare, either the diagnosis of CD or the diagnosis of urachal complications can be easily missed resulting in treatment delay. In our patient, the urachal abnormality was not diagnosed at the other institution and patient was not compliant with the prescribed IBD management. He had recurrence of symptoms prior to presenting to us. The combination of presenting symptoms (i.e., dysuria, infraumbilical pain), recurrent anterior abdominal wall abscesses, terminal ileitis, and typical radiological findings led to the diagnosis of CD fistulizing to the urachal remnant. Once he was started on induction treatment along with abscess management, his symptoms improved significantly. During surgical exploration, the enterourachal fistula could not be identified and likely obliterated with the medical management. Timely initiation of CD management helped in reduction of bowel inflammation and resulted in limited surgical resection of only the ileocecal region. Similar to our patient, early aggressive management of CD resulted in obliteration of fistula limiting extensive surgical resection in the 15-year-old male with CD described by Hollander et al. [8] . The MRI demonstrated an urachal abscess and suspected a fistula between the fluid collection and the adjacent inflamed bowel. He was aggressively treated with IV antibiotics and low dose steroids. During laparotomy, urachal abscess with adjacent phlegmon containing cecum and TI with no clear identifiable fistula was noted. This patient had resection of urachus with partial cystectomy and no resection of the bowel. Here the authors concluded that early medical management might have obliterated the small fistulous tract. Also in the patient reported by Mador and Blair [11] , preoperative medical management with antibiotics and steroids reduced the inflammation considerably and ileocecectomy was carried out successfully using a laparoscopic approach.
Barthalomaues Cabrolius first described the persistence of the urachus in 1550 [16] . During fetal life, the urachus is a patent tubular structure that connects the allantois at the umbilicus to the dome of the urinary bladder residing in the space of Retzius [3] . Descent of the bladder into the pelvis, during the fourth-to-fifth month of gestation, stretches the urachus obliterating its lumen and forms the vestigial median umbilical ligament [11] . About 1-in-5,000 cases have incomplete obliteration resulting in various urachal abnormalities [17] . These abnormalities include (i) patent urachus, (ii) urachal cyst, sinus, or diverticulum, and (iii) atretic urachal remnant [17, 18] . The urachal anomalies can be symptomatic, however in many instances they are incidentally found during abdominal imaging performed for other reasons. Common presenting symptoms in children with an urachal abnormality include suprapubic abdominal pain, dysuria, umbilical discharge, and periumbilical mass [9, 19] . The majority of these symptoms occur as a result of infection. Another long term reported complication is malignant transformation within the urachal remnant [20] . Surgical resection usually is recommended for symptomatic urachal remnants. Management of asymptomatic urachal remnants remain controversial [20] . Although biological therapies such as anti-tumor necrosis factor alpha monoclonal antibody medications are recommended in the medical management of fistulizing CD, the specific role of these therapies in CD with enterourachal fistulas is unknown due to paucity of information [11] .
In summary, we report a case of CD complicated by an enterourachal fistula in which the initial diagnosis was delayed due to the non-specific presenting symptoms. Clinicians should have a high index of suspicion for this complication in CD patients presenting with symptoms suggestive of urachal anomalies (suprapubic abdominal pain, dysuria, umbilical discharge, periumbilical mass). Typical radiographic signs will help to confirm the diagnosis.
